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[57] ABSTRACT 

A versatile device is obtained with a PDA that includes 
means for cordless connecting to specialized accessories. 
The PDA can operate in its conventional mode, or it can be 
enhanced by interconnecting it with some or all of its 
accessories. In one embodhisnt. the FDA is combined with 
a ceUuUr telephone that is adapted to physically mate with 
the PDA and form thereby a single integrated apparatus. In 
another embodiment, the PDA is combined with a landline 
telephone that is ad^ted to mate with the PDA and form 
ther^ another single integrated a^iparatus. In a still another 
embodiment, the PDA (whether ot not mated with a tele- 
commanicaiion device) Is combined with a ke)4>oard to 
form a laptop computer. 

23 Claims, 5 Drawing She^ 
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MODULAR COMMUNICATION APPARATUS cjnbodimciit, the PDA (whether or not mated with a tdc- 

conmmnicatioa device) is oombined with a keyboard to 

1. Field of the lovention fonn a laptop oonqiiitcL 
TTiis inventioD generally relates to comiminicatioQ mpa- 

ratus and, more particularly, to ^paiatus that at limes 5 BRIEF DESCRIPnON OF THE DRAWING 

pcifarms telecommonication functions and at times per- ^ ^ , ^^^3 ^^^^ that arc 

forms j^ocwmgfimctio^ ad^ for physical and electrical connection to each other, 

2. DescnptioQ of the Rior Art 

nie market offers a numba of p<Htahle processing ™' ^ J^ff^ ^^^^ "^"^^ ''^'P*^^^*^ 

devices that assist people with their- processing and infor- lo ™- ^ to fcnm an mtegral q^wams; 

matioD needs. In size oider, for c3iaD?)le, that includes ^G. 3 shows, in exploded view, the means for physical 

calculators, organizas, personal digital assistants (PDAs), electrical coupling of the PDA to the wireless telq)hone; 

and notdxwk/laptop computers. FIG. 4 shows the elements of FIG. 3 in assembled fonn; 

Calculators are. of course, limited to mathematical opcxa- fIQ. S presents a keyboaid adapted for connection to a 

tions. Some of the more expensive ones can store calculation iS pDA to fonn a l^tcp computer; 

programs, but most do noL . . . HG. SA presents the details of the physical intcrconnec- 

Orgamzcfi are able to receive mformation. stoie it, y^^^ and the kcyboid; 

S^r/^a^rS;^^^^^^ m^mustrates^ee^calpc.^ 
calculatorsinthattheyhandletexLRiysicaIly,tiicyaresmaU 20 « to mtercomiect with a landUne telephone; 
enough to fit in a man's suit pocket or a woman's purse. ^^G. 7 illustrates a landline telephone adiqjted for inter- 
While in some sense these organizcis can be thought of as ' connection with the PDA of FIG. 6 
computers, they nevertheless hold a separate nidie in the FIG. S presents an arrangement \^ere a FDA is connected 
market because of their small size and the collection of to a landline tdq)hone and ooncuirentfy to a wireless 
specialized software packages that they come with, indud- 25 telq)hone and a keyboard; and 

ing a specialized operating system. An operating system is hG. » is a sdiematic diagram of a simultaneous voice and 

a set of fixed programs that control the general opaation of data modem and its associated circuitry, 
the oiganizer, including the manner of interaction with the 

user. DETAILED DESCRIPTION 

PDAs, whidi are much marc vasatile computers, are 30 pK}. 1 depicts a PDA 10 in a top-left handed view and a 

chamctoized »^ a relatively large toudi sensitive saeen ^j^^^^ ^ ^ ^ top-right handed view. Portions of 

whidi soves^both the iiq,ut and output interface with tiie ^ comiector ammgement iST^wn on the left side of the 

uscL i^cse PDAS boast a umqiic opaatmg system mat p^^ j. ^ 

12, activator 

accomphshes most tasto by gui^g flie user ttoough a ^ conneiSr M. lUe right side of the ceUular 

sequence of sdeclions.TJpicaUy,&eopcrato^ 35 ^ ^^^^ corresponding dSients of an arrange- 

mdudes an application for diaracter reco^on of scnpt ^ .^^^^ ^ 21 and 22. and c^n- 

wnting and that aUows the user to enter utoation that is ^ spedficaUy. dements 11 and U arc posts 

not induded in an ^nhapated s^ of possible mpirts. ^ ^5 resjedivdy, and the posts provide 

Ustly, there is Ae notebookflaptq) oonqmter that tyi- out (rf the left side surface^e PDA, Connor 14 is a 

caUy mdudes a keyb^, a scr«n, a memory and a « ^ ^ ^ 

pneralized opcniing system that aUows the user to «^y ^ ^ pp^ ^ ^ 21 and Z2 are 

information ctoec^y, as well as execute application pn> ^^^^ ^ ^^^ontA iTkular tdcphone 20 to 

grams toat guide the user through a sequence of sdcctions. eoncmrentiy matc^ posts 11 and U, v^wdLy, and 

In the realm <rf telecommunication there^ another ^ a reasonably ti^fit of posts U Jnd 12 Within 

p<ntid>le dcviathatis swcepmgm^^ 45 22. CaWties 21 ^22 indude spring 

ceUular tdcphone Not unc^)ectedly, the art has attempted 25 and 26 that are arranged to engage with gi^vel 

tocombmecompjmngandtdecommumcabo^ ^5 1^ ^ and U aie^ inserSd into 

de^mres now on the market that aie basically a combmaUon ^^^^ jl and 21^ector 24 is a female connector that 

*^^^^??^Trf '^^'"^'^.^S^'T. I. ^ is ad^ted to mate with comiector 14 when posts U and U 
What IS needed^ however IS more flexible devices that 5o 3,^^^ ^2. 

can operate as PDAs when that is desired, as laptop com- „ ™ 

puters when that is desired, and as computers that interact ^ Jo couple cdhdar tdq>hone 20 to PDA 10, posts 11 and 
with cellular or landline tdeoommunication apparatos when ^ ^ connector 14 are ahgncd with cavities 21 and 22 and 
that is desired. connector 24, respectivdy. and snapped, or forced, together 

55 The result is a physically connected assembly that q)pears as 

SUMMAKiT OF THE INVHmON a unitary PDA with an integral cellular tdcphone (or vice- 

A vcreattte device is obtained, in accordance with the y^^^a). TTiis is depicted in HG. 2. The connection strength 
prindples of this invention, with a PDA that indudes means inq>arted by the posts and the connector allows the assembly 
for connecting to specialized accessaries. The PDA can of HG. 2 to be handled as a single device, 
operate in its conventional mode, or it can be enhanced by €0 ElectricaUy in the cellular telephone, connecter 24 is the 
interconnecting it with some or all of its accessories. In one very same connector that is currently available in many 
embodiment, the PDA is combined with a cellular tdcf^one cellular tdq)hones. The only differrace, if any, is in the 
that is ad^ted to physically mate with the PDA and form physical placement of the connector in the side of the 
thereby a single integrated apparatus. In another tdcphone. 

embodiment, the PDA is combined with a landline tdq)hone 65 When cellular tdephone 20 is an analog tdcphone, then 
that is adapted to mate with the FDA and fonn therdiy connector 14 is coupled to a modem within PDA 10. When 
another single integrated ^params. In a still another cellular telephone 20 is a digital tdcphone, then a modem is 



02/11/2004, EAST Version: 1.4.1 



5,625,673 

3 4 

not required. The exact electrical intoface between FDA 10 eadi of two end comers, a connection assembly for con- 

and telephone 20 is not a pait of this invention, so it is not necting to cylindrical recesses 17 and holes 18. Each assem- 

desoibed here in detail Suffice it to say that the intcfface bly includes a slightly flexible protrusion 52 with a cylin- 

must satisfy the requirements of both the telephone and the drical end portion 51 that is at 90 de^ees with respect to 

PDA. U.S. Pat No. 5,127«(W1 issued Jun. 30, 1992 illus- 5 prafirasion 52. End portion 51 fits into hole 18 and pivots 

trates one sppmadL within it to allow keyboard 50 to swing into an open position 

FIG. 3 presents an exploded view of connector 30, and °^ ^ "^T^^n^f °'tf^*K*1,^f'^ 

vin A *k™« on ki-^ i* n,. covCTS tfie display of the PDA. In the open position, a 

FIG. 4 shows connector 30 m its assembled mode^e ^j^^ 53 ^^^^ ^ wiflTooimwtor 16 

c«nne^ofFIG.3is merdylUustr^ve,<rfcours<^ 0^^^ , "therd,y mJ^Tdeclrical coiS,nT^ 

connector arrangements arc also possible and arc widun the W j^j^ PDA 10 

scope and contemplation of this invention. Keyboard So'inchides conventional keys such as tey 55. 

The connector of FIGS. 3 and 4 comprises die two function beys sudb as key 54, a track baU 56. and a floppy 

primaiy conqwnents 31 and 36, springs 41 and 42, and disk drive (not shown) coupled to port 57. II could also 

housing 40. Member 31 is characterized by posts 11 and 12 include a hard disk (also not shown). Petit 57 could altcr- 

cxtending from one surface thereof and connector 14 natively con5mse a PCMCIA connect to which various 

attached to the same surface. That same surface also other devices can be connected, etc. 

includes two blind bores 32 and 33 with a diameter that is whflc it is novel to have these computer accessaries in die 

large enough (in diameter) to allow springs 41 and 42 to be keyboard housing, particulariy in the arrangement disclosed 

inserted into the bores, and diallow enough to merely herein where those accessories arc not likely to be used 

maintain tfie springs in position. C)R)ositc the surface on ^ unless a "laptop" computer configuration is desired, the 

which posts 11 and 12 are found there are ramp surfaces 34 electrical connection between those accessories and the 

processor within PAD 10 is completely conventional. The 

Member 36 is diaractoized by conesponding ramp sur- same connections that are ncrmally made to these acccsso- 

faces 37 and 38. and an activator dement 13, which ries are Tnarfp via connectors 16 and 53 in die FIG. 5 

advantageously, is a capped post that is screwed into (he ^ arrangement 

body of member 36, While it will be very useful to allow users to travel with 

Housing 40 is a molded part of the housing of PDA 10 and PDA 10 and to even allow such users to communicate data 

it includes appropriate openings in its outside wall to allow to and from PDA 10 via cellular telephone 20, it is also 

posts 11 and 12. connector 14 and the post portion of 3^ realized that PDA 10 can be used in die ofSoe. where cellular 

activator element 13 to extend through the openings. telq>hony need not be used. Moreover, in an office environ- 

The general principle of die FIGS. 3 and 4 connecter is nient it would be useful to operate the PDA from an external 

diat member 31 is situated in housing 40 either in aretracted power source to save on battery powec: To that end. PDA 10 

position or in an extended position (in FHj. 4 it is dq>icted is provided with a coimector sti^ 80 on a face of PDA 10 

in the extended position). In the retracted position, posts 11 33 that. iUustrativdy. is opposite the face where die keyboard is 

and 12 and connector 14 do not extend outside bcxising 40 coiq)led. Strip 80, shown in FIG. 6. indudes enough contacts 

(ie., arc flush with the outside wall of housing 40), and to provide both power and data connectivity to a landline 

member 31 is kept in this position by the force of springs 41 tdephone. Looking at FIG. 6. note might be taken of handle 

and 42 acting to separate member 31 from the outside wall 83 which is indudcd far canying convenience, 

of housing 40. In die extended position, ramp surfaces 37 4^ FIG. 7 illustrates a novel design for a landline tdephone 

and 38 are engaged with ranqi surfaces 34 and 35, 90 widi a housing diat is ad^ted to receive, and operate 

respectivdy, to push member 31 toward the outer wall of widi, a PDA such as die one illustrated in FIG. 6. In 

housing 40, against the force of springs 41 and 41In diis particular, the FIG. 7 tdephone indudes a tray, a receptade, 

extended position, posts 11 and 12 and connectoo- 14 extend 82 that is fashioned to hold FDA 10, whedier connected to 

duough die outer wall of housing 14. Such extending allows 43 keyboard 50 or not TYay 82 inchides a connector str^ 81 

die connection of ceUuIar tdephone 20 to die housing of that is positioned in the tray to mate with contacts in strip 80 

PDA 10, as described above. Member 36 is caused to engage when PDA 10 is in the tray. 

its ranqxs 36 and 37 with maps 34 and 35 by applying a Lasdy, FIG. 8 illustrates a landline tdephone widi a 

force to the cap of activator element 13 to slide meintxr 36 housing which indudes a tray that is large enough to hdd 

in the direction of the arrow maited "extend" in FIG. 4. 50 PDA 10 when it is coupled to cellular tdephone 20. 

Cooespondingly, ranqis 36 and 37 are disengaged from it would be obviously advantageous for PDA 10 to 

ranq» 34 and 35 by sliding dement 36 in the direction automatically recognize when it is coimccted to the various 

marked "retract". accessories disdoscd above and modify its q}eiating style 

In addition to converting tfie PDA of FIG. 1 to a oom> accordingly. This cq}afaiHty is easily achieved by detecting 

mnnirating processor unit by coupling to it die cellular ss signal conditions at connectors 14, 16 and 80. A nun:d>er of 

telephone, it is desirable to enhance die PDA by allowing it such capabilities are presented bdow for illustrative 

to support a keyboard. That is, while it is expected that many purposes, and others are easity visualized, 

^plications will be well served dirough the toudi saeen nG. 9 is a schematic diagram of drcuitry between 

interface of the PDA, it is also anticipated that some connector 81 and die terminals adapted for connection to the 

applications would be better served when a "fiill fledged" «> central office. In FIG, 9. the landline tdqihone is connected 

loyboard is indudcd. To tfiat end, FIG. 5 shows a PDA diat to the central office POTS line duough a simultaneous voice 

indudes two somewhat cylindrical recesses 17 at two cor- and data (SVD) modem 95, sudi as die one disclosed in 

ners of die PDA and a connector 16. The cylindrical recesses copending application Scl No, 08/076305, filed Jun. 14, 

end widi holes 18. I993, and tided "Simultaneous Analog and Digital Commn- 

FIG. 5 also illustrates a keyboard that is ad^ted for 6S nication". A digital signal port rquresmted by lines 91 and 

connection to holes 18 and to connector 16. More 92 is also connected to the central office dirough SVD 

specifically, FIG. 5 presents a keyboard 50 diat indudes, at modem 95. 
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To describe this modem in a nutshcfl, it mndnlatrs qylied 
digital signals and analog signals onto a earner. More 
specifically, it foims symbols from groins of bits, maps the 
symbols onto two signals, sanies the analog signal and also 
maps the analog samples onto the two signals. It then 
modulates the mapped signals widi two ofthogonal cacders, 
sums the lesuU and ou^ts &e sum. All ^ is done under 
command of a modrm controller within modem 95 that is 
also sensitive to signal conditions on the telq>faone line side, 
on the digital port and on the analog port. 

In paiticular, the controller drtects dial tone and p'nging 
(as all modem controlkcs do), it detexits the presence of 
digital signals on the digital pest (also as all modems do), 
and it detects an "off bool^ condition on the analog port. The 
latter is acconqilished by including a voltage source and 
coirent detection means in the oontroUcr. to emulate a 
central office. In the FKj. 9 embodiment sensing of an "off 
hoohf condition in telephone 90 can be done outside the 
controller because a power supply 93 is provided for ttie 
digital port Thus, dc power is supplied to teIq)hone 90 
through lead 94 and resistor 96, and that dc power is isolated 
firom the modem by ce^radtors 97 and 98. The "off hool:" 
condition is detected by an^lifier 99 having two inputs that 
straddle resistor 96. The ou^wt of anq)lifi£r 99 is a}^ed to 
the controller within modem 95. 

Power supply 93 also si^^es power to the modem and 
to connector strip 81. The path to strip 81 also mdudes a 
cuirent sensor, comprising series resistor 61 that straddles 
the two inputs of diffeccntial amplifier 62 that ^lies a 
control signal to modem 95. A current through resistor 61 
that exceeds a predesigned threshold switches an^tlifier 62 
firom "off" to "on", indicating that FDA 10 is resting in its 
tray. B does not mean, of course, that data is flowing through 
leads 91 and 92, but it does sugge^ to modem 95 timt it 
should become sensitive to the presence of data. 

FIG. 9 also includes accessories 65 which are powered by 
supply 93 and which interact with PDA 10 via connector 
strip 81. Accessories 65 can be one or more of the devices 
that are commonly connected to a conqiuter bus, such as a 
mouse, a floppy disiL a hard dislc, a PCMCIA coimector port, 
semiconductor memoiy, CD ROMS, etc The connectioD of 
these elements to the processor within PDA 10 is conqiletBly 
conventional. 

The above descdptioD illustrates actions taken by the 
qjparatus associated with tel^one 90, Le, by the apparatus 
between strip 81 and the port connecting to the central ofSce. 
Oa the PDA side, the interactions are with stiq> 80. with 
connector 16 and with connector 14. The most basic inter- 
actions tiiat PDA 10 may wish to indude is the ability to 
automaticaUy realize that cellular tdq^one 20 is connected, 
that keyboard 50 is connected, and that landline telq>hone 
90 is coupled. Additionally, it may be useful to know 
whether any of die cooneOed telqAones go "off hool^. 
Widi each of these pieces of knowledge, the operating 
system of PDA 10 adjusts itself to a different mode of 
opciatioa, and may even trigger application software. 

For example, when the FDA rests In Ihe tray of telephone 
90 and a power si^y voltage is sr^pplied to PDA 10 from 
power supply 93 dnough strip connectors 81 and 80, it is 
advantageous for this power source to power the PDA itself, 
to power the accessaries in keyboard 50, and to power, 
and/oT charge the internal battery of cellular telephone 20. 
This is easily achieved by connecting the power leads in 
stiq> 80 to power leads in connectors 14 and 16. 

To automatically determine that cellular tel^onc 20, 
keyboard 50 and/or tdejihone 90 are connected to PDA 10. 
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aU that is necessary is to detect the presence of a known 
signal, or voltage level at the respective terminals. Qearly, 
looking at the power leads coniing from connector str^ 80 
is a siiqile sohition, anda similar solution can be had in with 
5 the other connectors, ff there is no inherent dc voltage that 
can be derived from connectors 24 and 53 (when they are 
co(q>led to connectors 14 and 16, respective^), one can be 
created by applying the battery voltage of PDA 10 to one pin 
of oonnectcH- 24, for cxanq)Ie, sboiting that pin to another 
piiL and observing the voltage at a corresponding pin in 
conneaor 14. 

Lastly, to recognize an "off hool^ state of telqibone 90, 
lead 66 (in FIG. 9) couples the ou^ut of anq)Iifier 99 to strip 
80 and to FDA 10, and the voltage on that lead provides the 
necessary information. 

The entire operating system of PDA 10 can be altered 
whca any of the above-considered dements are connected to 
PDA 10. It is esqiected, however, that the biggest chaise in 
the operating system will take place when a keyboard is 
connected to the PDA. convertiE^ fbt PDA to l^!top com- 
20 putet 

We claim: 

1. Apparatus induding a personal digital assistant (PDA) 
that ocmtauis a housing, a processor in said housing and an 
input/output device arrangement in said housing coiqtled to 
25 said processor for inputting data to, and outputtmg from, 
said processor, fiie improvement oompdsing: 
a first connector on a first side of tiie perimeter of said 
bousing, coupled to said processor, for cordless physi- 
cal coupling to a Tnaring connector of an esotcrnal 
30 tel£ph(Hie to enable a communication connection to be 
established between the PDA and said tdephone; and 
first means, located on said first side of the perimeter of 
said housing and integral to said housing, for physically 
mounting said housing to said telephone so as to 
35 support said telq>hone by said housing and to effec- 
tivdy fonn a sin^e, substantially rectangular, substan- 
tially fiat, physical nnft that con^rlses said housing and 
said telephone to maintain said first connector connec- 
tion to said tdq}hone coimectar. 
40 2. The qiparatus of claim 1 v^ereln said tdephone is a 
wireless tdqihone. 

3. The apparatus of daim 2fuither comprising a wireless 
tdqihone that includes a housing with a second connector 
constructed to mate with said first connector and a second 
45 means for physically connecting the housing of tiie wirdcss 
tdqdione to die housing of the PDA, said wirdess Ulcftaac 
having its second connector engaged with said first connec- 
tor and its second means for physically cormecting engaged 
with said first means of the housing of the PDA. 
so 4. The apparatus of claim 2 wherein said means for 
physically connecting comprises at least one spring-action 
fastener in said housing. 

5. The ^jparatus of claim 1 wherein said tdqihone is a 
I fln dline tdephone. 
5S 6. The apparztas of daim 1 further conqnising a landline 
tdqihone with a housing that indudes tray means for 
accepting tiw PDA of daim 1. 

7. The apparatus of claim 6 where said tray mrjip^ 
indudes a connector that is constructed to mate said landline 

60 tdephone to die PDA when said PDA is placed in said tray 
means. 

8. The apparatus of claim 7 wherein said connector 
indudedin (he tray is coupled to said first connector through 
direct pressure contact 

65 9. The apparatuses daim 7 wherein said connector in the 
tray means indudes contacts for providing dc powo- to tta 
PDA. 
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10. The qq)aratiis of daim 6 whocin said td^ooe 
includes a modem. 

11. The apparatus of claim 10 ^acin the modem is a 
simultaneous voice and data modem. 

12. The apparatus of claim 7 wherein the landlinc tele- 
phone includes memory that is coupled to flie connector 
which is constructed to mate said landline telq>hone to a 
PDA. 

13. The apparatus of daim 1 ftirther comprising a second 



17. The {fitparatus of claim 16 further coTnprifnng a 
landline telephone with a housing that indodes a tray for 
accepting the qiparatus of claim 16 and a third connector, 
where said second connector is coupled to said third con- 

18. The apparatus of daim 1 further comprising a second 
connector io said housing for coupling said processor to a 
mating connector in an external keyboard interface, and 



connector in said housing, where the first connecter is lO second means, integral to said housing, for physically con- 



constiucted for physical connection to a wireless tdq}hone 
and the second connector is constructed for a cordless 
physical connection to a connector in a housing of an 
external laodline tdq^one. 

14. The ai^aratus of claim 13 further conqirising a is 
landline telephone with a housing that indudes tray for 
accepting the apparatus of daim 13 and a third connector, 
where said second connector is coupled to said third con- 
nector. 

15. The ^tparatus of claim 14 wherein said second 20 
connector and said third connect<H' are arranged to ynf^t^. and 
make dectrical contact by the mere placement of said 
apparatus of daim 14 in said tray. 



necting said housing to said keyboard interface to effectivdy 
farm a new single physical unit that conqnises said housing, 
said tdephone. and said keyboard interfoce. 

19. The apparatus of claim 18 wherein 

said FDA incUides a touch sens^e screen, and 

said second means indudes a swivd mechanism to allow 

said keyboard interface means to cover said touch 

sensitive screen. 

20. The qiparatus of claim 18 furtiier cono^nising a 
keyboard interface unit coupled to said second connector: 

21. Tht apparatus of dahn 20 wherein said keyboard 
interface unit indudes a PCMCIA connector electronically 



16. The apparatus of claim 13 further comprising a 1 j * -j j 

wirdess telephone that indudes a housing wiA a conncct<ff 25 """^^^l "Hl^^J^^^'. 
constructed to mate with said first connector and a means fcr 
idiysicaliy connecting &e housing of ttie wireless tdq)hone 
to the housing of the PDA, said wirdess tdq>hone having its 
connector engaged with said first connector and its means 
for physically connecting engaged with said first means for 30 hard disk memory, 
(diysically connecting present in the FDA. tfaerd>y forming 

a unitary, int^raL apparatus. * ♦ * » * 



22. The apparatus of daim 20 wfaerdn said keyboard 
intciface unit indudes memory coupled to said second 
connectoL 

23. The apparatus of daim 22 wherein said memory is a 
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